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PURPOSE: To enhance brake force much more by a constitution wherein the 
power to be generated from an electric brake is not discharged as heat to 
the atmosphere but utilized in the brake operation of a vehicle. 

CONSTITUTION: An electric brake 11 is arranged in a power transmission 21 
for transmitting the engine torque to drive wheels and an eddy current type 
retarder 12 is arranged in the power transmission 21. At the time of generative 
brake operation, the electric brake 11 generates power for exciting an electro- 
magnet to produce additional brake force. 




13: inverter, L5: reactor, 20: engine, 24: battery, a: DC -De 
converter, b: to a vehicle load 
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PURPOSE: To realize gradual transfer from electric brake to foot brake by 
gradually lowering the duty ratio of an inverter upon abnormal temperature 
rise of a resistor which consumes power to be generated when an AC rotating 
machine is in generative brake state. 

CONSTITUTION: Three-phase AC power produced from an AC three-phase rotat- 
ing machine 3 driven through an engine 1 is inverted through an inverter 6 
in order to charge a battery 8 and then an DC/DC converter 9 converts the 
battery power in order to drive an auxiliary machine(not shown). A series 
circuit of a switch circuit 15 and a resistor 7 is connected to DC terminals 
of the inverter 6. Under electric brake mode, the switch circuit 15 is switched 
in order to consume the generated power through the resistor 7. Temperature 
of the resistor 7 is then detected 22 and inputted to a resistor control 23. When 
the temperature exceeds a predetermined level, duty ratio of the switch circuit 
15 is lowered gradually through a control circuit 25 thus gradually transferring 
the electric brake to foot brake. According to the invention, safe and smooth 
operation is realized. 
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PURPOSE: To recover adhesion readily by comparing the rotational speed of 
wheels driven through the main motor of an electric vehicle with an actual 
speed obtained from the driven wheels of the electric vehicle thereby detecting 
idling/slip of the driving wheel and then correcting the current command value 
for an ATO unit. 

CONSTITUTION: Speed of a wheel to be driven through an induction motor 
8 is detected 101 and inputted, together with a detected 12 speed of driven 
wheel 11, to a current command correcting unit 13. Idling/slip is then detected 
based on the difference between both speeds and a current command correction 
value is subtracted from a current command value corresponding to a target 
pattern speed preset in an ATO unit 1 and the resultant current command 
value is fed to a current controller 3. The controller 3 determines a slip fre- 
quency based on an actual current fed from a CT 9, adds the motor frequency 
to thus determined slip frequency, and performs constant control of V/F based 
on an inverter frequency command thus controlling an inverter 7 with PWM 
pulses. According to the invention, adhesion can be recovered readily and quick- 
ly without requiring modification of speed pattern of the ATO unit 1. 
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3: current controller 
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PURPOSETo realize gradual transfer from electric brake to foot brake by gradually lowering the duty ratio 
of an inverter upon abnormal temperature rise of a resistor which consumes power to be generated when an 
AC rotating machine is in generative brake state. 

CONSTITUTION:Three-phase AC power produced from an AC three-phase rotating machine 3 driven 
through an engine 1 is inverted through an inverter 6 in order to charge a battery 8 and then an DC/DC 
converter 9 converts the battery power in order to drive an auxiliary machine(not shown). A series circuit of a 
switch circuit 15 and a resistor 7 is connected to DC terminals of the inverter 6. Under electric brake mode, 
the switch circuit 15 is switched in order to consume the generated power through the resistor 7. 
Temperature of the resistor 7 is then detected 22 and inputted to a resistor control 23. When the 
temperature exceeds a predetermined level, duty ratio of the switch circuit 15 is lowered gradually through a 
control circuit 25 thus gradually transferring the electric brake to foot brake. According to the invention, safe 
and smooth operation is realized. 
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